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PROVISIONAL SPECIFICATION. 

Improvements in or relating to Power Units Employing Internal 
Combustion Engines for Rail Locomotives, 



^ 1, Alan EIl^^is^ LEOFitic Chohlton, 
C.U.E., British Subject, of 55, Lower 
Belgrave Street, Eaton Square, London, 
S.\V, 1, do hereby declare tie nature of 
5 this invention to be as f oHorws : — 

This invention relates to power units 
employing internal combustion engines 
for rail locomotives, and has for its object 
to provide an improved power unit which 
10 will be of a compact and efficient con- 
struction and will be applicable to loco- 
motives the structure of other parts of 
which follows to some extent existing 
practice. 

15 To this tjud an internal combustion 
eugino power unit for rail locomotives 
according- to the present invention com- 
prises an internal combustion engine pre- 
terablj'- of the liquid fuel injection com- 

20 pression ignition type having a two-throw 
crankshaft disposed transversely with re- 
spert to the length of the locomotive, with 
means for transmitting power to the loco- 
motive track wheels through a variable 

25 .speed mechanism from a point in the 
length of the crankshaft between the two 
crank throws, and two groups of radially 
arranged cylinders disposed so that each 
crank throw is acted upon by the pistons 

30 in the cylinders in one group, each grou-n 
comprisiug a plurality of cylinders which 
lie adjarcnt and a'll on one side of a plane 
containing the crankshaft axis. Con- 
veniently tlie crankshaft is formed in two 

3^ parts each including one of the crank 
throws, the adjacent ends of these two 
parts being provided with flanges and 
bolted (ogetlier and to a gear wheel or 
like transmission member whereby power 

40 is transmitted from the crankshaft 
throucrh the variable speed transmission 
niechanism to the locomotive track wheels. 
In combination with the above construc- 
tion menus are. preferahK' providpd fn^' 

^5 moving the crankshaft bodily towards and 
away from the cylinders so as to vary the 
effective compresMon ratio, while the 
cylinders in each group are conveniently 
angularly dispilaced from one another by 

50 small an angle as is practicable and 
are provided with supercharging ports so 
disposed in their walls that, when the 
crankshaft is moved towards the cylin- 
[Price 1/.] 



ders these ports will not be uncovered by 
the pistons at the ends of their suction 55 
strokes whereas when the crankshaft is 
moved away from the cylinders the super- 
charging purls will be uncovered at the 
end of each piston suction stroke to admit 
a supercharge, the mechanism for trans- 60 
mitting power from the crankshaft to the 
tmck wheels being so constructed and 
arranged as to permit the necessary bodily 
movement of the crankshaft. The 
arrangement is preferably such that the 65 
reduction in the effective compression ratio 
of the engine and the admission of the 
supercharge when the crankshaft is 
moved away from the cyilinders causes the 
maximum compression pressui'e in each 70 
cylinder to be substantially the same as 
when the effective compression ratio is re- 
duced and the admission of the super- 
charge cut off by moving the crankshaft 
towards the cylinders. Further the '^^ 
mechanism for moving the crankshaft to- 
wards and away from the cylinders is pre- 
ferably interconnected with mechanism 
controlling the fuel pump or pumps so as 
to enable the quantfty of fuel injected to 80 
be increased when supercharging to an 
extent corresponding to the additional air 
admitted. 

In this way it is possible to provide a 
power unit in which the power output can 85- 
be increased above tlje normal maximum 
load to meet overload conditions without 
the necessity for making the parts of the 
engine stronger or heavier than is re- 
quired for working under normal condi- 
tions since the maximum pressures in- 
volved are substanti'allv the same both for 
normal maxmmm Toad and for overload 
conditions. The movement of the rnanlc- 
shaft towards and away from the cvlin- 95 
rlers may be effected in various wavs but 
in a convenient arrangement the cranlr- 
shaft bearings are eccentricaUy mounted 
m rotatable members so that bv rotatin^i' 
these members the" crankshaft can be 100* 
^^^^^ ^^^y fro^ cylin- 

The number of cylinders in the group • 
associated with each crank throw mav ' ' 
vai-r-bui conveniently each ^roup com- 105' 
pnses three cylinders. Further: these ' 
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cylinders are preferably arranged so tliat 
the axis of tlie centre cylinder is. substan- 
tially vertical, aitbougb iu same cases it 
may be desirable to arrange tlie. cylin,(J,Qrs 
so tiiat the axis of the centre cylinder 
is inclined or horizontal. 

Various forms of triable speed trans- 
mission mechanism may be employed bijt 
prefei-ably a combined epicyclic and 
hydraulic variable speed gear of the kind 
described in the specification of the pre- 
sent applicant's British Patent Applica- 
tion (Serial No. 359,552) No. 22,434 of 
1930 is. used. Such a variable speed tmns- 
mission mechanisra combines epicyclic 
and hydraulic- elements, and comprises 
driving, driven and iatermadiatei elements 
constitiT,ted, one By a sun wheel, another 
by a spider carrying planet wheels wiich 
mesh Tfith the snji wheel , and the third 
element by an internally toothed annulus 
also meshing with the. sun wbeeL One or 
more of the pkn.et wheels cooperate with 
the sun wheel or annulus to form a f^ear 
wheel pump tending- to deliver fluid from 
an inlet passage through an outlet pas- 
sage, and a control valve is provided for 
controlling the flow of fluid through the 
outlet passage that the pump consti- 
tutes a hydraulic clutch for progressively 
coupling together tie three elements of 
the gear when a direct drive is to be trans- 
mitted therethrough, while by permitting 
free flow of fluid through the pump and 
. braking one of the intermediate elements 
of the gear either means of a detent 
or otherwise, an indirect drive can be 
effected. 

With this arrangement it will be seen 
that, if the sun. wheel and the spider re- 
spectively constitute the driving and 
driven members and the annulus is held 
stationary, say by a detent, wliilfe free 
flow of fluid is permitted through the 
pump OT pumps by the control valve, an 
indirec'tariye will be Ijiansmitted through 
the gear as in an ordinary epicyclic gear 
If now the flow of fluid through the pump 
or pumps is progressively reduced by 
control valve, the sun wheel will gradu- 
aMy be coupled to the spider and annulus 
until the annulus, which has, during, the 
indirect drive, been held "from rotation in 
the opposite direction to the sun wheel 
and the spider, begins to be carried for- 
ward with, the sun wheel and the spider. 
At this point the annulusris freed bisi ifs ' 
detent, pyefer^ly 'autprng-tically,' where- 
upon-further -closing- of the. control valve 
continues the progressive: coupling of* the 
sun wheel,- the- spJder- and-'the annu-'- 
Ins until, when the control valxe" 
is^ completely^" glosed-, a Virtually 
dvHict drive - is • triinsniitted from the ' 
^un wheel to. the* apider and these two 



members and the annulus rotate as a imit. 
Similarly, if the gear ratio is to be re- 
duced, the control valve is progressively 
opened until a point is reached at which 
the annulus is stationary. The detent or 70 
the like then comes into openation to- pre- 
vent backward movement of the annulus 
aud further progressive opening of the 
control Tialve then brings smoothly into 
operation an indirect drive through the 75 
epicyclic gear. Thus the change from 
the indirect to the direct drive and vice 
versa can be eflrected gradually without 
shock and without any interruption in the 
continuous transmission of power so that 80 
the transmission mechanism is particu- 
larly-suitable for use on locomotives. 
Two or more combined epicyclic and 
• hydraulic variable speed gears as above 
described may be arranged in series, and 85- 
after engagement of a main clutch the 
controil valves may be closed progressively 
one after the other so as to provide a series 
of gear ratios through which the drive is 
continuously transmitted from the lowest 90 
ratio to the highest or direct drive in a 
smooth and progressive manner without 
any interruption in the continuity of the 
drive. 

In an alternative arrangement the rota- 95 
tion of the annulus in la direction oppo- 
site to that of the driving and driven 
members may be controlled b^- a slippinir 
clutch preferably of the hydraulic type" 
and in this case no separate main clutch 
need be provided since when the clutch 
controlling the annulus is disengaged and 
the control valve of the gear is open, no 
orive 55^111 be transmitted, while by pro- 
gressively braking the annulus the in- 105 
direct drive can be brought smoothly into 
operation and after such indirect drive is 
established the control valve can be pro- 
gressiyely closed so as to bring into opera- 
tion the direct drive, the clutch control- 
ling the. E|Jinul'u/5 being, released at the 
point in th^ closing of the control valve at 
which the annulus begins to tendt^o rotatft 
m the same direction as the sun wheel 
and spider. Thus, in a convenient 115 
arrangement the hydraulic or other clutch 
controlling the annulus has the member 
to which the . torque on the annulus is 
tmnsmijted throu^jli the clutch rotatablv 
mounted' and- pr,ovided with a- detent or 

,11 ke unidirectional braking device wliich 
PF^'^^t'^^A^Ptatjon.. thereof 4}i th^ opppsiti^. 
dircQtion to.that of the sun wheel and. 
spid'Qr bijt.germ^its free irot^ion. thereof 
in the same direction as th^ sun wheal ^ 

.and spider. In this way the clfutch. cap, 
^^^^i* -^^-^ -Et^®-'^®^* reverse . rotation . 
ot the annulus an^J always pgraaits- free . 
rotatipn of ihe '^nmilu^. in the same d?xec- v^i^ 
tion the.,suij: wheel. and spider, when 
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tills tends to take pUace. 

The invention may be carried in prac- 
tice ifl. yarious ^ays but the following is 
a description by way of example of one 
5 construction of power unit for locomo- 
tives according* to thia invention. 

The power unit comprises a frame com- 
prising- two longitudinal girders spaced 
apart. Supported by tbis fiame is an 

10 internal combustion engine of the liquid 
fuel injection compression ignition type 
comprising a two-throw cra^shaft dis- 
. posed transversely of the frame and 
formed in two parts each carrying one 

£5 throw, the adjacent ends of these parts 
being provided with flanges and bolted 
together and to a gear wheel. Associated 

* • with each crank throw are tiree radially 
arranged cylinders, the angle between the 

20 cylinders conveniently being as smaU as 
is practicable and the centre cylinder pre- 
ferably having a vertical ' axis. The 
crankshaft is supported in bearings eccen- 
trically arranged within rotatable mem- 

25 bers, the angular position of which can 
be so varied as to move the crankshaft as 
a whole towards or away from the cylin- 
' / ders. Forme'd in the wall of each cylin- 
, der is a supercharging port so disposed 

30 that when the crankshaft is moved as a 
whole towards the cylinders, the pistons 
will not uncover the supercharging ports 
' at the ends of their suction strokes but 
when the cranEshaf t is moved away from 

35 the cylinders, the supercharging ports 
will be uncovered by the pistons to admit 
a supercharge at tte end of each suction 
stroke. The quantity of supercharge ad- 
mitted is so determined in relation to the 

40 reduction in the effective compression 
ratio effected by the movement of the 
cranJvshaft away from the cylinders, that 
the maximmn compression pressure in 
eacli cylinder when superchar^^ing is tak- 

45 ing place is approximately the same as 
the masimuin compression nressure 
when the cranlcshaft is moved to- 
wards the cylinrTers so as to in- 
crease the effective ^ compression ratio 

50 and maintain the supercharging ports 
continually closed. Thus the engine 
structm-e can be made only of sufficient 
strength to withstand the normal work- 
ing pressures without supercharging and 

55 yet can operate with supercharging at in- 
creased output during overloa.d'^conditions 
without increasing the stresses in the 
\ ' various parts of the engine. 

The mechanism for moving the crank- 
AO shaft towards and away from the cyflin- 



ders may be coupled to mechanism con- 
trolling the fuel injection apparatus so as 
to enable a larger quantity of fuel to be 
injected when the supercharge is admitted 
than when the engine is operating under ^ 
normal conditions without supercharging. 

The supercharging charge may be de- 
livered in various ways, for example from 
a blower driven by the crankshaft or from 
the cmnk case. 70' 

Moimted in the frame with its axis 
parallel to the crankshaft axis is a jack 
shaft which is coupled to the track wheels 
by connecting rods in known manner and 
carried by or connected to this jack shaft 75- 
is vai'iable speed transmission mechanism 
having a driving gear wheel which meshes 
with the gear wheel mounted on the 
crankshaft at a point between the two 
crank throws. The form of the trans- 8Q 
mission mechanism may vary but prefer- 
ably is of the kind described in the speci- 
fication of the present applicant's British 
Patent Application No. 22,434 of .1930- 
ref erred to above.^ . . . . 85 " 

If desired instead" oi the variable speed 
transmission mechanism being ciarried by 
the jack shaft,' it may be separately sup- 
ported and may "be connected to the jack 
shaft by suitable transmission mechanism. 90 
Further, instead cTf the drive being trans- 
laitted from the internal combustion en- 
gine to a jacjc shaft, it may be ti-ansmitted 
through other types of transmission appa- 
ratus to an axle or to the track wheels of 
the locomotive. 
^ It is 'to be \inderstood that the construc- 
tions more particularly described above 
are given by way of example only and that .^^ 
the number of cylinders, in each cylinder 
group, the direction in which the axes of 
these cylinders projects, the f om of mech- 
anism for transmitting power from an in- 
termediate point in the two-throw crank- 
shaft to the track wheels of the locomo- 
tive, and other details of construction 
may be varied without departing from 
this invention. 

It will be seen fiat a power unit accord- . 
mg to the present invention is of a com- 
pact form, is suijable for use on a loco- 
motive, anH can Be* conveniently employed 
for driving a jacl shaft, so that the other 
parts of the locomotive transmission mech- 
anism can follow substantially existinfr 
practice. 

Dated this_25th day of October, 1930. • 
KILB.TJRN & STRODE, • ' 

Agents, iov the Applicant. 
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COMPLETE 

c. 

IiDprovements in or relating to 
Combustion Engines 

f. I, Ai/AN EnNEST Leofric Chorlton, 
C.B.E., British Subject, of 55, Lower 
Eelgrave Street, Eaton Square, Londoa, 
S.W. 1, do kereby declare the nature of 
5 this invention land in what manner the 
same is to be performed, ta be particu- 
larly described and ascertained in and by 
the iollowing- statement: — 
TEs invention relates to power units of 

'10 the kind employing an internall combus- 
tion eng-ine of the kind havinof a two- 
threw crankshaft with means for trans- 
mitting power from a point in the length 
of the crankshaft between the two cranks, 

15 and has for its object to provide an im- 
proved power unit which will be of a com- 
pact and efficient construction, such power 
unit wnen applied to locomotives enabling 
the structure of other parts of the loco- 

'20 motive to follow to some extent existing 

* practice. 

To this end an internal combustion en- 
gine power unit according to the present 
invention comprises an internal combus- 

25 tion engine preferably of the liquid fuel 
injection compression ignition type hav- 
ing a two-throw crantshaft with means 
for transmitting* power from a point in the 
length of the crankshaft between the two 

So cranks, and two groups of radially 

* iarranged cyJlinders disposed so that each 
crank throw is acted upon by the pistons 
in the cylinders in one group, each group 
comprising a plurality of cylinders which 

S5 lie adjacent and all on one side of a plane 
containing the crankshtaft axis. In com- 
bination with the above construction 
means are preferably provided i or moving 
the crankshaft bodily towards and away 

'40 from the cylinders so as to vary the effec- 

* tive compression ratio in a manner known 
per se, while the cylinders in each group 
are conveniently angularly displaced from 
one another by as small as angle as is 

'45 practicable and are provided with super- 
charging ports so disposed in their walls 
that when the crankshaft is moved towards 
the cylinders these ports will not be un- 
covered by the pistons at the ends of their 

50 suction strokes, whereas wrhen the crank- 
shaft is movedvaway from the cylinders 
the superchars^ing ports will be uncovered 
at the en3^ol each piston suction stTok& 
to admit a supercharge, the mechanism for 

]55 transmitting power from the crankshaft 
to the track -^Y^ecls being so constructed 
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and arranged as to permit the necessary 
bodily movement of the crankshaft. The 
arrangement is further preferably such 
that the reduction in the effective com- g(p 
presaion ratio of the engine and the ad- 
niission of tEe supercharge when the 
crankshaft is moved away from th'e cylin- 
ders caxises the maximum pressure in each 
cylinder to be substantially the sapie as 65 
when the effective compression ratio ia in- 
creased and the admission of the super- 
charge cut off by moving the crankshaft 
towards the cylihders. Eurther, the 
mechanism for moving the crankshaft to- 70 
wards and away from the cyilinders is pre- 
ferably interconnected with mechanism 
controlling the fuel pump or pumps so as 
to enable the quantity of fuel injected to 
be increased when su]()erchargin^ to an 75 
extent corresponding to the additional air 
admitted. 

In this way it is possible to provide a 
power unit in which the power oxitput can 
be increased above the noriiial maximum 
load to meet overlaa'd conditions without 
the necessity for making the parts of the 
engine stronger or heavier than is re- 
quired for working unSir normal condi- 
tions since the maximum pressures in- ^ 
volved lare substantially the same both for 
normal maximuim load and for overload 
conditions. The movement of the crank- 
shaft towards and away from the cylinders 
nmy be effected in various ways but in a 90 
convenient arrangement the crankshaft 
bearings are eccentrTcally mounted in 
rotatable members so that by rotating 
these members the crankshaft can be 
moved towards or away from the cylin- 9» 
ders. 

The number of cylinders in the group 
associated with each crank throw may 
vary but convenienfly each group com- 
prises three cylinders. Eurther, these lOft 
cvlinders are preferably arranged so that 
the axis of the centre cylinder is substan- 
tially vertical, although in some cases it 
may be desirable^to arrange the cylinders" 
so that the axis of the centre cylinder is 10& 
inclined or horizontal, 

in any case each crank, throw may be 
supported solely in bearin«:s lying on the 
side thereof adjacent to the other crank 
throw. With such an arrangement roller liG 
hearings Boti For the crankshaft and be- 
tween the- crank pin and connecting rod' or 
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rodd coupled thereto can readily be em- 
ployed. 

V arious forms of variable speed trans- 
mission mechanism may be employed for 
5 transmitting' power froin the crartkshaft 
for example to the track wheels of a loco- 
motive, but preferably a variable speed 
trans miss ion gear of the kind forming the 
subject of the present applicant's copend- 

10 ing British Patent Appilication (Serial 
Wo. 359,552) No. 22,434 of 1930 is used 
comprising gear wheels in constant mesh 
and constituting gearing capable of trans- 
mission at a plurality of fiied gear ratios 

j5 vjrhic-L are independent of torque varia- 
tions, a hydraulic clutch or brake mech- 
anism which is operative to cause tr.ans- 
mission at one fixed ratio, a secoad 
hydraulic clulcTi or brake mechanism 

20 operative to cause transmission at a 
second fixed ratio, and means, for ex.- 
ample a free-wheel device, whereby the 
first clutch or brake mechanism can pre- 
vent relative rotation between two parts 

25 so as to cause transmission at said first 
fixed ratio but permits siich relative rota- 
tion as is necessary when operating at 
the second fixed ratio so that by pro- 
gressively bringing into operation the 

30 second clutch or brake mechanism a 
change can be made from the fii-st to the 
second fixed ratio without controlling the 
first dhitch -mechanism, such clutch mech- 
anism remaining operative to maintain 

35 transmission of torque until the moment 
when the torque transmission has been 
taken over by .the operation of the second 
clutch or brake^ mechanism. 

In this way it will be seen that the 

40 transmission of power can be maintained 
without interruption not only during the 
operation of the necessary clutch to start 
the transmission of power but also dur- 
ing the periods of transition from one 

45 fixed gear ratio to another whereby an 
uninterrupted drive is obtained both when 
starting from rest and passing through 
the various gear ratios to the highest gear 
ratio and also when changing from any 

50 ffear ratio to a lower or higher gear ratio 
during running. 

The invention may be carried intd prac- 
tice in various ways but one construction 
according to^is invention and two modi- 

^ fications of such construction are illus- 
trated somewhat diagrammatically by way 
of example in the accompanying draw- 
insrs, in which. 
R^ure 1 is a sectional side elevation of 

"60 one form of power unit according to this 
invention, 

Figure 2 is a front elevaition, uartly in 
iftf^tion,- of the arrangement shown in 
FifT^iire 1, 

Figure 3 is a dmiiar view to Figure 1 



of a modified construction of internal 
cornbustioh engine j^hich may be used in 
a power unit according to this invention, 
aiid Figure 4 is a diagrammatic jplan view 
of a further modification according to 70 
this invention. 

In the construction illustrated in 
Figures 1 and 2, the power unit is sup- 
ported from the longitudinal frame mem- 
bers A of the locomotive by transvei:se 
girders and comprises two internaE 
combustion engines of the liquid fuel in- 
jection compression ignition type, each 
having a crank case or frame C on which 
are mounted three cylinders D, D^, D^. the gQ 
axes of which lie at an. angle to one 
another 513 shown in Figure 2. Each 
cylinder has an inlet valve E, an exhaust 
valve F and a fuel injection valve &, 
and is provided in addition with, a super- gg 
charging port in its wall, 

Rotatably mounted in housings in 
the crank case or frame C of each engine 
are two bosses H eccentrically mounted 
within whicETare Fearings W- for the 
crankshafts which are- coupled by con* 
iieciing rods to pistons J in the cylin- 
ders D, D^, D^. Mounted on or formed 
inte^i^^l with the bosses H at points out- . 
side the crank case or fname C are gear .95 
wheels which mesh with gear wheels 
K on a shaft supported in bearings 
below the ci:ank case C. Mounted on one 
end of the shaft 'K} is a worm wheel 
engaged by a worm on a shaft hav- 100 
ing a hand wheel K^. It will be seen 
that by rotating the hand wheel the 
sFaft can be caused to act through the 
worm and worm wheel to rotate the 
shaft K^. Hie gear wheels K will then 105 
act through the gear wheels to rotate 
all the bosses H simultaneously, such 
movement, by reason of the eccentricity 
of ■ the crankshaft bearings in the 

bosses H, serving to move the ci^ankshafts HQ 

bodily towards or away f roni the cylin- 
ders. This movement is snch that with 
the bosses in Che position sEbwn in Figure 
1 the pistons J will not, at the end of 
their suction strokes, uncover the super- 115 
cEarginff ports D^^ but when the bosses are 
rotated so as to move the crankshafts. 
bp"3fly away irojn the cyiinders, the 
pis'ibns will, raf'the end of their suction 
§t'rplces, uncover the supercharging ports *20 
D^*'to admit a supercharge. Thus, the 
engine, can either operate with a higher 
compression ratio aiid no. supercharge, or 
a lower compression ratio and a super- 
charge, the quantity of the supercharge 125 
admitted prief erably beiiig such in rela- 
tion to the variation in the effective com- 
pres^sion itatio of the engine due to 
bodilv movement of the crankshaft that 
whether the engine is operating with the 
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iiigiier conipressioa ratio and no super- 
chS-rge or with, tke lower compressiou 
riatio and a supercharg-e, the maximnm 
•pressui*es in the cylinders will be substan- 
5 lially the same. 

Mounted between and connected to tlie 
two -cranksbafts is a gear wheel L which 
meshes witk a gear wheel forming the 
'driving member of a variable -speed gear 

10 "L^^ the driTen member of which is consti- 
tuted by a transverse shaft supported 
in bearings in the locomotive frame A 
and carrying at its ends cranks which 
are adapted to be coupled by connecting"^ 

15 rods to the track wheeils of the vehicle for 
the purpose of transmitting power there- 
to. 

Figure 3 shows an alternative form of 
engine which may be adopted instead of 

20 that shown in Figures I and 2 in la power 
xmit according to the present invention, 
this engine being designed so as to enable 
roller bearings to be used both for the 
crankshaft and between the crianlc pins 

25 and the connecting rods. 

To this end the power unit shown in 
Figure S comprises two engines each hav- 
ing a crank case or frame M supporting 
three cylinders If within which are 

30 mounted pistons (not shown) coupled by 
connecting rods ISP through, roller bear- 
ings to crank pins 0 formed on circu- 
lar webs 0^ located at the ends of the 
crankshafts 0^. The crankshafts 0^ tare, 

35 as shown^ mounted in roller bearings 0^ 
disposed eccentrically within bosses P 
rotatably carried in housings in the 
crank cases or frames M. The bosses P 
carry gear wheels P" which engage gear 

40 wheels P^ on a transverse shaft Q carry- 
ing also a worm wheel engaged by a 
worm on a controlling shaft where- 
by the shaft Q oan be rotated to rotate the 
bosses P and thus niove the ci-ankshafts 
0" bodily towards or away from the cylin- 
ders jN" for the purpose of causing the 
pistons to uncover the supercharging 
ports in the cylinder wall at the end 
of their suction strokes or not to uncover 

^ such ports. As in the construction shown 
in Figures 1 and 2 the adjacent ends of 
the crankshafts 0^ are connected together 
and to a gear wheel B, whereby 

ijrj power can be transmitted to a gear 
wheel for example as indicated at 
L^. in Figures 1 and 2 and thence 
through a variable speed ^ear to a trans- 
mission shaft coupled to the track wheels. 

The mechanism for rotating the bosses 
H or P may be. coupled to mechanism for 
controlling the fiiel injection apparatus so 
as to enable a larger quantity of fuel' to 
be injected when the supercliars^e is ad^. 

^5 mitted than when the enc^ine is onerat- 
ing: imder normal .conditions without 



supercharging. The supercharging 
charge may be delivered in various ways, 
for exampiie from a blower driven by the 
ciankshaft or from the ciank case. 

Further, if desired,^ instead of the 70 
variable speed transmission mechanism 
being carried by a transverse transmission 
shaft, it may be separately supported and 
may be connected to the transmission 
shaft by suitable transmission mechan- 75 
ism. 

Alternatively an arrangement may be 
employed such as that diagrammatically 
shown in plan in Figure 4. In this con- 
struction the power unit comprises a 
■framework or casing S in which' are 
'mounted bearings for the crankshaft 
S'^, of an engine of the kind shown for 
example in Figure 3, having two cranks 

each of which is acted upon by the 85 
connecting rods of pistons disposed in ' 
three radially arranged cylinders. 
• In the construction shown. in Figure 4 
the crankshaft S- supports two gear 
wheels T, T^, the gear wheel T being 90 
rigidly connected to the shaft while the 
gear wheel T^ is freely mounted on the 
shaft and is connected to the gear 
wheel T by a tiniclirectional chitch de- 
vice or ratchet T^ which permits the gear 9p 
wheel T^ to over-run the gear wheel T. 
^ The gear wheels T and T^ mesh respec- 
tively with gear wheels TJ and W- each 
of which is freely mounted on a lay shaft 
IJ^, the gear wheels TJ and being iOQ 
capable of being connected to this lay- 
shaft selectively by hydraulic clutches 
preferably of the known gear whedl p\imp 
type. The layshaft TF^ carries a further 
gear wheel XJ^ which meshes with a gear 105 
wheel V on a jack shaft coupled to 
the track wheels, for example, of a loco- 
motive. The layshaft may also carry 
a second gear wheel TJ^ which meshes with 
an intermediate gear wheel, indicated at UP 
TT^, . meshing with a s:ear wheel on the 
shaft V^, means being provided for 
rendering operative either the gear ele- 
ment constituted by the. gear wHeels V^. 
V, or TT^, U^. whereby rotation can be 1^5 
transmitted From the shaft W to the shaft " ' 
Yj- eitBter in the forward or the reverse 
direction. 

. The operation of the . power imit is as 
follows. The. engine, of which the crank- 
shaft vS^ is shown, operates in the same 
way as the engine shown in Figure 3 so 
that rotation is transmitted from the gear 
wheel. T to the <rear .whed U and from 
th^ 'gear wheel T^ to the gear wheel IP. ^25 
By connecting the irear wheel TT^ to the 
shaft, by its hydraulic clutch, power 
can' be transmitted at a low gear ratio 
from the crankshaft to the layshaft TP .„ . 
and thejoice to tie jack shaft Y^. If now 
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the Lydraulic clutcli for connecting tlie 
gear wheel U to .thelayshait is pro- 
jfiesdively brought into operation, a 
eater iiiul greater proportion of the 

*^ puwer will be transniitied from the crank- 

" ;.liaft S- to the layshaft F- through the 
M-ear wheels T «and U until a point is 
reached at which the gear wheel tends 
\o be driven thioiigh the ^rear wheels T, 

.1 A I; ixiid U ^ at a greater speed than the shaft 
.S-, whereupon the gear wh^l will 
begin to oTer-rnn the shaft S^, this over- 
running being permitted by the free- 
' wlieel device T^. The clutch for connect- 

15 S*ear wheel U to the shaft can 

now be further progiessivfily engaj^ed 
until the gear wheel U is virtually rigidly 
connected to the shaft TJ- when power 
will ])e transmitted at the high gear ratio 

20 fnjjn the shiift through the gear wheels 
r ;iml V to the lay^fhaft T7- and thence to 
jack shaft 

Thus first the low gear ratio can he 
brouii'ht progressively into operation <ind . 
-05 tben'^tlie high gear I'atio can he progres- 
sively brought into operation without any 
break in the continuity of the transmis- 
sion of power. 

It will he seen that with power units 
30 at^cording to the present invention as 
shown, for example, in Figures 1 and 
2 or in Figure -3, the engine structure 
can be made only of sufficient strength to 
withstand the normal working pressures 
^5 withniit supercharging and will operate 
wiih supercharging of increased output 
during overtoad conditions without in- 
creasing the sti-esses in the various parts 
of 1^1- cijgine. 
40 Tt is to he understood thrat the construe- 
tiors more particnlarlv de-rrihed above 
are given hy way of example only and 
that the numher* of cylinders in each 
cvlinder group, the direction in which the 
45 axes of these cylinders project, the form 
of inGchanisni for transmitting power 
from an intermediat? point in the two- 
throw crankshaft to the track wheels of 
the. locomotive, and other details of con- 
50 Rtruction may he varied without depart- 
ing from this invention. 

Having now narticularly descrihed 
and ascertained the nature of my said 
invention and in what manner the same 
^ to he nerformed, I declare thtat what I 
claim is : — ■ 

1. In an internal comhustion engine 
power unit, the comhination with a two- 
throw crankshaft having means for trans- 
€0 mittin£r power from a point in the length 
of the crankshaft hetween the two crank 
throws, of two groups of radially arranged 
cvlinders disoosed so that each crank 
^ throw is acted on hy the pistons in the 
^ cylinders in one group, each group com-; 



prising a plurality of cylinders which lie 
adjacent and all on one side of a plane 
containing the crankshaft axis. ' 

2. in an internal combustion engine 
power unit as claimed in Claim 1, the .70 
combination with the crankshaft, of 
means for moving this shaft bodily to- . 
wards or away from the cylinders so as 
to vary the effective compression ratio, 
and supercharging ports in the cylinder 75 
walls so p^laccd that when the crankshaft 
is moved towards the cylinders these 
supercharging ports are not uncovered hy 
the pistons at the ends of their suction 
strokes, whereas when the crankshaft is gQ 
moved away from the cylinders these 
supercharging ports will be uncovered at 
the end of each suction stroke to admit a 
"supercharge. 

;i. An internal combustion engine gs 
power unit as claimed in Claim 2, in 
which the supercharge admitted is so de- 
termined in rektion to the bodily move- 
ment, of the crankshaft towards or away 
from the cylinders that the maximum 90 
compression pressure in the cylinders is 
substantially the same when supercharg- 
ing with reduced effective^ compression 
ratio as when operating without super- 
charging at higher effective compression 95 
ratio. 

4. An internal combustion engine 
power imit as claimed in Claim 1, Claim 
2 or Claim 3, in which three cylinders are 
associated with each crank throw. 100' 

5. An internal combustion engine power 
unit as claimed in any one of the preced- 
ing claims, in which the mean direction 
of the axes of the cylinders of each group 
is substantially vertical. ^ i05 

B. In an intern-al combustion engine 
power unit as claimed in any one of the 
preceding claims for rail locomotives, the 
combination with a two-tlirow crankshaft 
disposed transversely with respect to the 110 
length of the locomotive, of means for 
transmitting power to the track wheels 
through a reduction variable speed mech- 
anism from a point in the length of the 
crankshaft between the two crank throws. 115 

7. In an internal combustion engine 
power unit for rail locomotives as claimed 
in Claim 1, Claim 2, Claim 3. Claim 4 or 
Claim 5, tlie. comhination with the two- 
throw crankshaft, of means for transmit- 
ting power from a point in the length of 
the crankshaft between the two crank 
throws to the driving element of a variable 
speed gear comprising gear wheels in 
constant mesh and constitutins: gearinsr 
capable of transmission at a plurality of 
fixed £?ear ratios which are independent of 
toroue variations, a hydraulic clutch or 
brake mechanism which is 0T>erative to 
cause transmission at one fixed ratio, a 
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second hydi-aulic clutch or brake mecli- 
uiusii operative to cause tnansmissioji at 
a second irs.'ed ratio, aiid la free--wlieel de- 
vice or like means whereby the first clutch 
-5 or brake mechianism can 'prevfent relative 
rotatibn between two parts so as to cause 
transmission at said first fixed ratio but 
permits stich relative jdtatidn as is Jieces- 
sary wheii. operating at the second fixed 

io ratio so that by progressively bringing 
into operation me second clutch or brake 
m^hanism a change can be made from 
the fii-st to the second fixed ratio without 
controlling tlje first clutch mechanism, 

15 such clutch mechanism remaining opera- 
tive to maintain transmission of torque 
until the moment when the torque trans- 
mission has been taken over by the opera- 
tion of the second clutch or brsLke mech- 

20 an ism. 

8. In ah internal combustion engine 
power unit for rail locomotives as claimed 



ih Claim 6, the combination with the two- 
tJirolir ciiailJishalft, of one or more gear 
wheels mounted on the crankshaft between 05 
the crank thiws and constituting or 
meshing with the driving member of a 
"variable speed gear, the driven member 
o± which is constituted by or connected to 
a ttansverse shaft supported in bearings on 
in the locomotive frame and provided at 
its fends with cranks or other means where- - 
by it can be coupled to the ti'ack wheels 
of the vehicle for the purpose of trans- 
mitting power thereto. 35 

9. The complete internal combustion 
engine power unit constimcted and • 
arranged substantially as described with 
reference to Pigures 1 and 2 or Figure 3 
or Figure 4 of the accompanying draw- 40 
inga, _ 

Dated ftiis 23rd day of July, 1931. 
KILBURlSr & STRODE. 
Agents for the Applicant. 
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